The release of membrane-associated calcium from rabbit neutrophils by fixatives. Implications for the use of antimonate staining to localize calcium.
The addition of oxalate to a suspension of rabbit peritoneal neutrophils before fixation with glutaraldehyde and postfixation with osmium tetroxide-antimonate greatly enhanced the amount of calcium antimonate precipitate subsequently detectable with the electron microscope. Using chlortetracycline as a fluorescent probe for membrane-associated calcium, it was found that both glutaraldehyde and osmium tetroxide release calcium from membrane-associated stores in suspensions of living neutrophils. These findings suggest that some of the calcium released from cellular stores during fixation with glutaraldehyde is trapped within the neutrophil by oxalate which then reacts with potassium antimonate. This produces a more copious precipitate of calcium antimonate than fixation without oxalate. It is suggested, therefore, that the histochemical localization of calcium by antimonate techniques may not always represent the in vivo situation. The use of oxalate during fixation, however, may give a better indication of the amount of calcium stored within a cell.